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Glazing panel 

This invention relates to glazing panels, and in particular to 
electrochromic glazing panels and to a process for manufacturing such glazing panels. 

Although the invention is described herein with particular reference to 
electrochromic glazing panels it will be understood that it has applications to other 
5 glazing panels, for example thermochromic glazing panels and vacuum insulating 
glazings. Glazing panels according to the invention may have various applications: 
they may be used as architectural products, for example they may be incorporated in 
windows, in double or multiple glazing units and in doors; or as products for the 
automotive industry, for example as rear-view mirrors, sunroofs or automotive 
10 windows. 

Electrochromic glazing panels are conventionally made using two 
sheets of glass, spaced apart from each other and sealed together along their edges, 
the glass sheets being coated with a conductive layer on their surface facing the space 
between them. The space between the two glass sheets is filled with a liquid or a resin 
15 which comprises the electrochromic material. The electrochromic material may 
alternatively be comprised in a film sandwiched between the glass sheets. When an 
electrical voltage is applied to the conductive layers, a change in the luminous 
transmission of the glazing panel is observed. 

To obtain an electrochromic glazing panel of good quality, it is 
20 necessary that the space between the two sheets of glass be as constant as possible. 
However, the larger the glazing panel, the more the space between the two glass 
sheets may vaiy in an uncontrollable manner due to deformation of the glass sheets. 
For the same reason, i.e. the resistance to deformation of the glass sheets, the 
thickness of the glass sheets has an influence on the constancy of the space between 
25 the two sheets of glass. Furthermore, when filling the space between the two sheets of 
glass with an electrochromic liquid or resin, this material has a tendency of pushing 
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the two glass sheets away from each other, thereby also providing unacceptable 
differences in the distance between the two sheets of glass, at different portions of the 
glazing panel. 

According to one of its aspects, the present invention provides a glazing 
5 panel as defined by claim 1. Other claims define preferred and/or alternative aspects 
of the invention. 

Glazing panels according to the invention preferably present a distance 
between the two sheets of glass substantially constant over substantially the whole 
surface of the glazing panel. This substantially constant distance may be maintained 
by means of spaced deposits arranged with a distance between the deposits of 
preferably between 1 and 10 cm. The deposits preferably comprise an adhesive, or 
alternatively, consist essentially of an adhesive, or consist of an adhesive. The 
adhesive nature of the deposits and the spacing between them are such that they 
may prevent the two glass sheets from moving closer to each other and/or from 
moving apart from each other. Examples of convenient adhesives are UV-cured 
adhesives (for example WELLOMER UV 2086, DELO-PHOTOBOND 4496, 
LOCTITE 350 UN), anaerobic cured adhesives (for example DELO-ML) or heat 
cured adhesives (for example DELO-MONOPOX). Coloured adhesives may be used, 
especially in electrochromic glazing panels where the electrochromic material is 
coloured. Alternatively, electrochromic adhesives may be used. Such coloured or 
electrochromic adhesives may provide an aesthetic advantage. 

The glass sheets may be sealed together along all of their edges 
according to various known techniques with known material, but preferably, the 
material used for sealing the glass sheets together is the same as the material used for 
25 the deposits. This may facilitate the process as a single material may be used on the 
production line. 

The invention may advantageously be applied to glazing panels having 
a size greater than 30 x 30 cm. Previously, it was generally problematic to keep a 
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substantially constant distance between the two glass sheets of an electrochromic 
glazing panel other than when the glazing panel was small, in particular less than 30 
x 30 cm. The present invention may provide a substantially constant distance 
between the two glass sheets of glazing panels whatever their size, and in particular 
when their size is larger than 30 x 30 cm. When talking herein of a glazing panel 
larger than 30 x 30 cm, it should be understood that at least one dimension of the 
glazing panel is greater than 30 cm. Glazing panels of for example 40 x 50 cm, 20 x 
60 cm, or 45 x 15 cm are larger than 30 x 30 cm. The glazing panel may be larger 
than 40 x 40 cm, 50 x 50 cm or 60 x 60 cm. 

In a preferred embodiment, the thickness of each of the two sheets of 
glass is in the range 2 to 6 mm, preferably 3 to 5 mm, and is more preferably of the 
order of 4 mm. Due to the deformation of the glass sheets, especially at thicknesses 
up to 6 mm, it was previously difficult to maintain a constant distance between two 
such sheets of glass in known structures. The present invention advantageously 
allows maintenance of a substantially constant distance between two glass sheets 
having thicknesses in the range 2 to 6 mm. The two sheets of glass may be of the 
same thickness or have different thicknesses. 

The distance between the two sheets of glass may be between 10 and 
500 /xm. Preferably, the distance between the two sheets of glass is between 10 and 
250 /xm or more preferably, between 20 and 200 /xm. Still more preferably, the 
distance between the two sheets of glass is between 50 and 150 /xm. These values of 
distance between the two sheets of glass may be preferred for a good working of the 
electrochromic or electrothermic glazing panel. In the case of vacuum insulating 
glazings, preferred distance may be between 100 and 500 /xm. Various techniques 
may be used to maintain the sheets of glass spaced apart. Microbeads may be 
present in the adhesive, those microbeads having a diameter substantially equal to 
the distance desired between the sheets of glass. The adhesive may have a 
mechanical resistance adapted and sufficient to maintain the sheets of glass spaced 
apart, so that a predetermined quantity of adhesive allows maintenance of the 
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desired distance between the two glass sheets. Alternatively, the adhesive may be 
deposited in two steps: during a first step, part of the deposits (for example, one 
deposit in two) are placed on one of the glass sheet and are allowed to dry without 
constraint. The quantity of adhesive forming these deposits may be calculated 

5 according to the desired distance between the glass sheets; in a second step, when 
the first deposits are dried, the other deposits are deposited and the second glass 
sheet is placed over the first glass sheet with the deposits. In this case, the first set of 
deposits may be useful to help prevent the two spaced sheets of glass moving 
together and the second set of deposits may be useful to help prevent the two sheets 

10 of glass moving apart. 

Advantageously, the variation of distance between the two sheets of 
glass over substantially the whole surface of the glazing panel may be less than 20% 
of the average distance between the two sheets of glass, and preferably the variation 
of distance between the two sheets of glass may be in the range 0 to 10% of the 

15 average distance between the two sheets of glass. This is to say that if the average 
distance between the two sheets of glass is "d", the effective distances measured in 
different points over the main portion of the glazing panel are preferably comprised 
between d+20% and d-20%. The average distance between the two sheets of glass 
as defined and used herein is measured by measuring the effective distance between 

20 the two sheets of glass in different points of the glazing panel and by calculating the 
mean value of these measurements. These points of measurement should cover at 
the best the entire surface of the glazing panel and be numerous enough so as to 
provide a statistically meaningful average value. Preferably, the number of 
measurements is at least equal to 25 times the surface of the glazing panel expressed 

25 in m 2 and the measurements are made at the central point of imaginary squares 
dividing the glazing panel surface in equal smaller surfaces. The spacing between the 
two glass sheets may be measured with the help of a set of gauges. The measurement 
of the spacing between the two glass sheets when used, for example in an 
electrochromic glazing, may also be assessed by observing the variation in colour 

30 and/or luminous transmission of different portions of the glazing panel. Preferably, 
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there should be no or no substantial variation of colour and/or light transmission 
observable. Still preferably, the variation in luminous transmission should not exceed 
10%, more preferably it should not exceed 5%. 

The deposits may be arranged linearly or in alternate rows. 
5 Alternatively, they may be arranged without any particular organisation or be more 
numerous in one portion of the glazing panel and less in another, for example they 
may be less numerous in the central vision portion of the glazing panel. The distance 
between the deposits is preferably equal or greater than 1, 2, 3 or 4 cm and equal or 
less than 10, 8, or 6 cm, more preferably between 1 and 10 cm and still more 

10 preferably between 4 and 6 cm. Such ranges of distances between the deposits may 
provide glazing panels with a substantially constant distance between the two sheets 
of glass. By "distance between the deposits" it is meant herein the distance between 
at least 50% of the deposits, or preferably between at least 75% of the deposits, or 
still more preferably, the distance between all of the deposits. This means that at least 

15 50% of the deposits do not have another neighbouring deposit inside a circle of 
which they are the central point and which has a radius equal to the distance 
between the deposits. 

The surface of each of the two sheets of glass facing the space between 
them may be coated with a conductive layer. The space between the two sheets of 

20 glass may comprise an electrochromic material. An electrochromic glazing panel may 
so be provided, which when a voltage is applied to the conductive layers, presents a 
change in its luminous transmission value. The conductive coatings may be 
deposited by known techniques such as vacuum deposition or chemical vapour 
deposition. Examples of convenient conductive coatings are ITO coatings, or doped 

25 Sn0 2 coatings. The space between the two sheets of glass may not be entirely filled 
with an electrochromic material, and so only a portion of the glazing panel may show 
electrochromic properties. 



A process of manufacturing a glazing panel according to the present 
invention may comprise the steps of positioning the deposits on one face of one of 
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the glass sheet, placing the other glass sheet over the first one and the deposits, 
sealing together both glass sheets along their edges. The sealing step may be entirely 
carried out after the two glass sheets have been placed together, but it may also be 
carried out before. In this case, a rim of adhesive may be positioned all around the 

5 first glazing panel next to its borders, during the step of positioning the deposits, 
before placing the second sheet of glass over the first one. When manufacturing an 
electrochromic or thermochromic glazing panel, one edge of the glazing panel may 
not be sealed or be sealed with capillary tubes through the sealing, and the liquid or 
resin may subsequently be inserted or let to flow into the glazing panel. Then the last 

10 edge or the capillary tubes may be sealed. 

An embodiment of the invention will now be further described, by way 
of example only. 

Example 

Two sheets of glass of 4 mm thickness with a dimension of 1 x lm are 
15 provided with a conductive coating. The coating consists of a layer of SiO x C y of 
750 A further coated with a layer of SnO z :F of 3200 A. Deposits of an UV-cured 
adhesive, sold under the name WELLOMER UV 2086, are deposited on the coated 
side of the first sheet of glass, linearly in an array, with a regular interval between the 
deposits of 5 cm. The second sheet of glass is then positioned over the first one with 
20 the deposits, its coated side facing the deposits and gently pressed until reaching the 
desired distance between both glass sheets, i.e. in this case 100 fim. This assembly is 
then let to dry a few minutes under an UV-lamp. The deposits thus present a height 
of 100 fim, corresponding to the spacing between the glass sheets, and a diameter 
measured in the plane parallel to the glass sheets of 1 mm. 

25 In a following step, three edges of the assembly are sealed with the 

same adhesive WELLOMER UV 2086. After drying of the sealing (a few minutes 
under an UV-lamp), an electrochromic solution is allowed to flow between the glass 
sheets and the fourth edge of the glazing panel is sealed and let to dry a few minutes 
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under an UV-lamp, during which the electrochromic solution is protected from the 
UV-rays by placing a mirror over it. 

The colour of the electrochromic glazing panel so obtained is 
homogeneous over the whole surface of the glazing panel, showing that the distance 
between the two sheets of glass is maintained substantially constant over substantially 
the whole surface of the glazing panel. The average distance between the two sheets 
of glass is calculated from 25 measurements, made when the glazing panel is in 
vertical position, at the central point of imaginary squares of 20 cm 2 dividing the 
glazing panel surface. The average distance calculated is 100 fim and the maximum 
deformation measured is 1 /jxn; this means that the distance between the two sheets 
of glass varies with a value of 1% of the average distance between the two sheets of 
glass. 
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CLAIMS 

1. A glazing panel comprising two sheets of glass spaced apart from 
each other and sealed together along all of their edges, wherein the distance between 
the two sheets of glass is between 10 and 500 and wherein the glazing panel is 
provided with a plurality of spaced deposits arranged between and in contact with 
the two sheets of glass and arranged with a distance between the deposits of between 
1 and 10 cm, at least some of the deposits being attached to the surface of each glass 
sheet and each deposit comprising an adhesive. 

2. A glazing panel according to claim 1, wherein the spaced deposits 
maintain the distance between the two glass sheets substantially constant over 
substantially the whole surface of the glazing panel. 

3. A glazing panel according to claim 1 or claim 2, wherein the size 
of the glazing panel is greater than 30 x 30 cm. 

4. A glazing panel according to any of the preceding claims, wherein 
the thickness of each of the two sheets of glass is in the range 2 to 6 mm. 

5. A glazing panel according to any of the preceding claims, wherein 
the distance between the two sheets of glass is between 50 and 150 ^m. 

6. A glazing panel according to any of the preceding claims, wherein 
the variation of distance between the two sheets of glass is less than 20% of the 
average distance between the two sheets of glass. 

7. A glazing panel according to claim 6, wherein the variation of 
distance between the two sheets of glass is in the range 0 to 10% of the average 
distance between the two sheets of glass. 

8. A glazing panel according to any of the preceding claims, wherein 
the distance between the deposits is between 4 and 6 cm. 

9. A glazing panel according to any of the preceding claims, wherein 
the surface of each of the two sheets of glass facing the space between them is coated 
with a conductive layer and the space between the two sheets of glass comprises an 
electrochromic material. 
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10. A process for manufacturing a glazing panel according to any of 
the preceding claims, comprising the steps of positioning the deposits on one face of 
one of the glass sheet, placing the other glass sheet over the first one and the 
deposits, sealing together both glass sheets along their edges. 
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ABSTRACT 



Glazing panel 



This invention relates to glazing panels, and in particular to 
electrochromic glazing panels and to a process for manufacturing such glazing panels. 
It is disclosed a glazing panel comprising two sheets of glass spaced apart from each 
other and sealed together along all of their edges, wherein the distance between the 
two sheets of glass is between 10 and 500 /xm and wherein the glazing panel is 
provided with a plurality of spaced deposits arranged between and in contact with 
the two sheets of glass and arranged with a distance between the deposits of between 
1 and 10 cm, at least some of the deposits being attached to the surface of each glass 
sheet and each deposit comprising an adhesive. The glazings according to the 
invention have the advantage of providing a substantially constant distance between 
the two sheets of glass over substantially the whole surface of the glazing panel. 
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